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[57] ABSTRACT 

A flight- worthy electronics package that connects into 
the airborne electronics of a passenger aircraft and to 
that aircraft's passenger visual display system provides 
passengers with a variety of information real-time dis- 
plays. Information that may be displayed, as desired, is 
flight information such as ground speed, outside air 
temperature or altitude. Other information that may be 
displayed is a map of the area that the aircraft is flying 
over at any particular moment. Perhaps most useful to 
the passengers is destination information. Besides being 
able to display a chart of the terminals with all its air- 
craft gates, and identifying the gate at which the aircraft 
will be arriving, connecting flight information listing 
flight numbers, times, gates and destination may be 
displayed in conjunction with the terminal chart. A 
flight-worthy electronics package causes these displays 
to appear automatically on a real-time basis as deter- 
mined by the programming of the system. 

7 Claims, 5 Drawing Sheets 
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1 2 

ing detailed description when considered in conjunction 

REAL-TIME FLIGHT AND DESTINATION with the accompanying drawings in which like refer- 

DISPLAY FOR AIRCRAFT PASSENGERS ence numerals designate like parts throughout the fig- 
ures thereof and wherein: 

BACKGROUND OF THE INVENTION 5 FIG. 1 is a block diagram somewhat in pictorial form 

1 Field of the Invention °f ^ ^^^^ ^^^P^^^ '^''^"^ P'"'"''* 

SuJL^pertaL to new and Lproved video dis- cording to the present mvention mcludmg a ground to 

play systems in the passenger compartment of an air- air commumcatoon link. ^ ^ ^ ^ 

S^t herein imtrucUve and entering information is FIG. 3 is a block diagram of the data processor dis- 

displayed to the passengers. Play generator of the present mvention. 

2 Description of the Prior Art FIG. 4 is a flow chart of the process by which the 
Display systems relating to aircraft abound in the data processor of the present invention functions to 

prior art. Such systems are designed as free-standing, accomplish the ends of the invention, 

self-contained systems. These systems are utilized for a FIG. 5 is a representation of a screen that may be 

variety of purposes, such as tracking and analyzing displayed by the system of the present invention, 

information relating to air traffic control^ displaying FIG. 6 is a representation of a screen containing in- 

information on flights to provide for advanced planning formation that is generated by the system and may be 

and scheduling, and monitoring ground traffic at an ^^piaycd. 

airport. All of these systems are used solely for the fig. 7 is a representation of a screen containing in- 
administering of aircraft traffic. The passenger in the formation that may be displayed by the present system, 
passenger compartment of the aircraft has been, until pjG. 8 is a representation of a screen containing in- 
the present invention, pretty much ignored. formation that may be displayed by the present system. 

SUMMARY OF THE INVENTION DESCRIPTION OF THE PREFERRED 
It is an object of this invention to provide a real-time EMBODIMENTS 
flight information display system for aircraft passengers Referring first to FIG. 1, a is possible on-board sys- 
that provides useful information to the passengers en ^^^^ |j displaying information to the passengers in 
route to their destination. . the aircraft passenger compartment is illustrated. The 
A further object of the present invention is to provide system, the data processor display genera- 
a real-time flight information display system for aircraft receives information over linking lines 27 from 
passengers that connects into the aircraft's present pas- various systems of the aircraft. An example of such 
senger information display system. systems include the navigation system 15, aircraft air 
Another object of the present mvention is to provide ^3 ^ ^j^^ ACARS/AIRCOM/SITA commu- 
a display system for aircraft passengers tfiat displays a j^^^^tion network receiver 19, cabin management con- 
chart of the terminal at which the aircraft is to land with ^^^^^^ ^i, display control unit 23 and a time-to-go con- 
additional useful information such as the arrival gate, ^5. jhe data processor/display generator 13 may 
baggage claim area, and aU the other gate locations m ^^^^^^ ^ ^^^^^^^ ^^^^3^ ^^^^ 

thetemnnal, • * sources depending on the type of information desired to 

Yet another object of the present to pro- ^^^^ ^ , g„ ,i,,,aft. 

vide an aircraft passenger display system wherem said ^ P processing the information received, the data 

system displays comiecting S^^e f o™f^^^^^^^ procSo^U trSt^ 

departure gates, tmaes of departure, destinations, and ^ ^.^^^ ^^^^^^^ ^^^^ ^^^^^ 

flight numbers, for example. . ^ . , tion to a plurality of video display systems. For exam- 

vS^ display syste. of the airc^ft is dir«=ted^ rnS^^To"^'^^ « ot^^r^^^^^^^^^ 

nSon and air data systems. The system of the pres- tion of an aucraft video display system is only set forth 

3v mioTalso stores a plu^lity of charts repr^ent- as an «<amp of one '^V^^J'^t'^'^^'}^'^^^' 

ing terminals at airpons the aircraft may land at. These utihzed and therefore should not be considered as Imiit- 

charts are displayed, as appropriate, over the aircraft's 53 'ng the prwent mvention. 

v^eTdisplay system upon the display system receiving FIG. 2 illustrates the aircraft video display system 11 

inforraatiL re^rding flight number, destination airport placed within the context of an airborne commun.ca ion 

and arrival ga^ along with other information. The Imk between the aircraft and ground. The transmitting 

system also feceives connecting gate information con- antenna 51 receives its mformation over an input Ime 49 

taining times ofdeparture, departure gates, and destina- 60 from the airline's computer 47 which raamtams. for 

tion for all outgoing Hights, among other usefiil infor- example, connecting gate and fUght mformation, as well 

mation, and displays this information on the aircraft's as other information that the au-lme s ground s ation 

video svstem wishes to transmit to its aircraft, The mformation is 

" transmitted on carrier waves 53 to the aircraft receiver 

BRIEF DESCRIPTION OF THE DRAWINGS ^5 19 ^vhere it is demodulated and supplied to the data 

Other objects and many of the attendant advantages processor/display generator 13. The radio link from the 

of this invention wfll become apparent as the invention ground station 47 to the aircraft earner system 11 inay 

becomes better understood by reference to the follow- be part of the ACARS/AIRCOM/SITA commumca- 
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tion network. If it is, aircraft receiver 19 may transmit 
their demodulated data directly into the data processor 
display generator 13. If the communication link be- 
tween ground and aircraft is not an ACARS/AIR- 
COM/SITA link, the information received by aircraft 5 
receiver 19 relating to the display of information to the 
passengers of the aircraft may be input to the optional 
data entry terminal 55 which is directly connected to 
the data processor display/generator 13. 

The data processor/display generator receives the ^0 
terminal gate information, processes it and generates the 
proper displays for presenting the information to the 
passenger audience of the aircraft. The modulated video 
signal is generated by the data processor/display gener- 
ator 13 and transmitted over cable 61 to the video dis- 
play system 57 of the aircraft. 

Referring to FIG. 3, a more detailed illustration of 
the data processor/display generator 13, according to 
the present invention is illustrated. The data processor 
essentially comprises interface circuitry 63 which re- 
ceives terminal gate data from the input device, either 
by the automatic ACARS/AIRCOM/SITA link or 
manual input terminal, over cable 59, and provides that 
information to processor 65 over cable 71, The proces- 
sor 65 manipulates the received data and transmits the 
data to the video signal generator 67. In response to the 
received information, processor 65 communicates with 
a storage unit 69 over link 73. The storage unit contains 
graphics for all the airport terminals that the particular 
aircraft will be flying in and out of. Processor 65 pro- 
cesses the received data to generate the video displays 
according to software resident in the computer in a 
manner as will be hereinafter described. 

The data to be displayed is submitted by processor ^5 
to video signal generator 67 over line 75. The video 
signal generator modulates the output data onto a video 
signal to drive the displays (not shown). The processor 
also accepts control signals on line 77 from the video 
display system 57 for selecting these displays. ^ 

Assuming that the ground base station and the air- 
craft are communicating over an ACARS/AIRCOM/- 
SITA communication system, the information being 
transmitted from the ground base computer is received 
by the ACARS/AIRCOM/SITA receiver and specifi- 
cally the ACARS/AIRCOM/SITA management unit 
(all part of receiver 19). The data of interest to ihe 
display system of the present invention is output from 
the ACARS/AIRCOM/SITA management unit to the 
data processor/display generator 13 by way of the op- 
tional auxiliary terminal port or cabin terminal port on 
the ACARS/AIRCOM/SITA management unit as 
described in ARINC characteristic 597, 724, or 724B. 

In order for the dau processor/display generator 13 
of the present invention to promptly process and dis- 35 
play the information received, the data is assumed to be 
in a specific fixed format when it is received from the 
management unit optional auxiliary terminal port. The 
format illustrated below is an example of a desired for- 
mat for up-linked data: 60 



1 . .TULDDAA 24 1 705 EB 1 BOA 

2. OAT 

3. AN NOOIAA/OL SNA 
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The data processor display generator of the present 
invention treats the up-linked data as two functionally 
separate sub-blocks, the header and the free-text. The 
header is defined by all the characters in the fu^st five 
lines. The header format is fixed. The free-text is de- 
fined as all characters below the first five lines, that is 
lines 6 through 12 as illustrated above. The data proces- 
sor display generator does not reformat the free text, 
rather it simply displays the text on a 24-line page ex- 
actly as it is received. In addition to the fixed data and 
free-text sub-blocks, the "END" string at the end of the 
block (line 13) is necessary to indicate that the complete 
block has been received by the data processor display 
generator. The end string is always the first three char- 
acters on the last line of the up-linked data block. 

The five-line fixed header contains four strings of 
characters which are utilized by the data processor to 
generate its video displays. The four strings are the 
flight number string, the destination airport string, the 
arrival gate string and the baggage claim area string. 

The flight number string is a ten-character string 
which is located at the first ten character positions in 
the fourth line. The first six characters of this string are 
fixed as "-FLT." The next four characters are variable 
with flight number. This string is detected and used by 
the processor for displaying the connecting gate infor- 
mation display page. Although the flight number is 
always four digits, the processor will perform leading 
zero blanking prior to its display. 

The destination airport string is a 15-character string 
located immediately after the flight number string (i.e., 
the 1 1th through 25th characters in the fourth line). The 
fnst twelve characters of this string are fixed as "AR- 
RIVING." The next three characters are variable with 
a three-letter identifier of the destination airport. The 
processor uses this string to select the correct terminal 
chart for display. 

The arrival gate string is a 17-character string located 
at the first 17 character positions in the fifth line. The 
first thirteen characters are fixed as ''ARRIVAL 
GATE." The next four characters are variable with the 
arrival gate. The last four characters are always left 
justified in the four character sub-field, i.e., if a gate 
number is less than four characters, a field is filled with 
ASCII spaces on the right The processor detects this 
string and displays the arrival gate on top of the con- 
necting gate information display. It also uses the gate 
number to properly position an aircraft symbol at the 
arrival gate on the terminal chart. 

The baggage claim area string is a 21 -character string 
immediately following the arrival gate in the fifth line. 
The first 17 characters are fixed as "BAG CLAIM 
AREA." The last four characters are alphanumerics 
which vary with the baggage claim area. The last four 
characters are left justified in the four-character field 
with the right most positions being filled with ASCII 
spaces. 

The data processor display generator 13 operates on 
the information it receives m a manner illustrated by the 
flowchart of FIG. 4. The input to TGIS 13 (Terminal 
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and Gate Information System) is from a digital data bus 
input port on an interrupt basis 81. Whenever there is 
information to be received, the data processor inter- 
rupts whatever it is doing to read the new data. The 
message will consist of a header containing specific 5 
parameters used to generate the display and free-text to 
be displayed. The processor will therefore read this 
connecting gate data 83 from the bus until a completed 
message 85 is received. The processor keeps returning 
to the mterrupt 87 until an end of message is received, 10 

After receiving an end of message, specific informa- 
tion, such as destination airport, arrival gate and bag- 
gage claim area, arc extracted 89 from the header. The 
extracted connecting gate information is arranged into 
its predetermined page format 91 for display. The cor- 
rect terminal chart signifying the destination airport at 
which the aircraft is to land is retrieved 93 from mass 
memory storage. The aircraft symbol is positioned at 
the arrival gate 93 on the terminal chart and the arrival 
gate, and baggage claim area information is written on 
the terminal chart 93 for display. The terminal chart, 
along with its information, is modulated onto the video 
signal for output to the video display according to a 
specified sequence 95. The terminal chart is displayed 
97 for a period of typically 10 to 60 seconds. Upon that 
display time being over, the free-text typically contain- 
ing the connecting gate information is displayed 99 for 
the specified period of time. 

If multiple pages of terminal charts or connecting 
gate information is to be displayed, the pages are cycled 
onto the display. The entire process is continually re- 
peated. 

Referring to FIG. 5, a display generated by the sys- 
tem of the present invention is shown which provides 33 
in-flight information to the passengers. The ground 
speed, outside air temperature, time to destination and 
altitude information, for example, can be obtained from 
the aircraft's navigation system 15 and air data system 
17 (FIG. 1). 40 

In addition to this information, the passengers may be 
shown maps of the areas over which the aircraft is 
presently traveling as illustrated in FIG. 6. The ground 
speed and altitude information may be displayed across 
the top portion of the map as shown in FIG. 6. 45 

Upon the aircraft coming closer to its destination, the 
display illustrated in FIG. 7 may be presented to the 
passengers. This display sets forth all connecting flights, 
their destination, flight number, time and gate, as well as 
the arriving gate and baggage claim area for the air- 30 
craft. 

In order to familiarize the passengers with the layout 
of the terminal and ail the gates of the terminal, as well 
as the baggage claim areas, a display shown in FIG. 8 
may be provided to the passengers. As can be seen, the 55 
terminal chart of FIG. 8 illustrates all the gates and 
terminal buildings for a particular airport, along with 
baggage claim areas. In addition, the aircraft symbol is 
located next to the arrival gate. 

What has been described is a real-time flight informa- 60 
tion display system for aircraft passengers that provides 
useful information to the passengers en route to their 
destination. The system cormects into the aircraft's pres- 
ent passenger video display system. 

It displays a chart of the terminal at which the aircraft 65 
is to land with additional useful information such as the 
arrival gate, baggage, claim area, and all the other gate 
locations in the terminal. It also displays connecting 



gate information such as depart\ire gates, times of de- 
parture, destinations, and flight numbers, for example. 

Various modifications are contemplated and they 
obviously will be resorted to by those skilled in the art 
without departing from the spirit and scope of the in- 
vention as hereinafter defined by the appending claims, 
as only a preferred embodiment of the invention has 
been disclosed. 

What is claimed is: 

1. A terminal and gate information display system for 
aircraft passengers in an aircraft having a video display 
system and a receiver for receiving messages from 
ground-based transmitters, said display system compris- 
ing- 

memory means for storing the data for a plurality of 
airport charts representative of the airports at 
which the aircraft may land; 

said receiver receiving information regarding flight 
number and the airport at which the aircraft is to 
land from a ground-based transmitter^ 

data processor means utilizing the received flight 
number and airport information to retrieve the 
chart data of the airport from said memory means 
and inputting the chart data to said video display 
system for display; 

said receiver also receiving information regarding 
departing flight nimibers, departure times, depar- 
ture gates and destinations; 

said processor means inputting the departure flight 
numbers the departure time, departure gate and 
destination information to said video display sys- 
tem for display. 

2. The terminal and gate information display system 
of claim 1 wherein said data processor means receives 
its information automatically from said ground-to-air 
communication link. 

3. The terminal and gate information display system 
of claim 1 further comprising a data entry terminal 
wherein said data processor means receives its informa- 
tion from said data entry terminal. 

4. A terminal and gate information display system for 
aircraft passengers in an aircraft having a video display 
system and a receiver for receiving messages from 
ground-based transmitters, said display system compris- 
ing: 

memory means for storing the data for a plurality of 
airport charts representative of the airports at 
which the aircraft may land; 

said receiver receiving information regarding flight 
number and the airport at which the aircraft is to 
land from a ground-based transmitter; 

data processor means utilizing the received flight 
number and airport information to retrieve the 
chart data of the airport from said memory means 
and inputting the chart data to said video display 
system for display, 

said receiver further receiving baggage claim area 
information, and 

said processor means inputting . the baggage claim 
area information to said video display system for 
display. 

5. A terminal and gate information display system for 
aircraft passengers in an aircraft having a video display 
system and a receiver for receiving messages from 
ground-based transmitters, said display system compris- 
ing: 

memory means for storing the data for a plurality of 
airport charts representative of the airports at 
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which the aircraft may land, which includes air- 
craft arrival and departure gates; 

said receiver receiving information regarding flight 
numbers and the airport at which the aircraft ^ to ^ 
land from a ground-based transmitter; 

data processor means utilizing the received flight 
number and airport information to retrieve the 
chart data of the airport from said memory means 
and inputting the chart data to said video display iq 
system for display; 

said data processor means generating data for an 
indicator and inputting the indicator data to said 
video display system; and 

said video display system displaying the airport chart 15 
and the indicator located at the aircraft arrival gate 
illustrated on the airport chart. 

6. A terminal and gate information display system for 
aircraft passengers in an aircraft having a video display 
system and a receiver for receiving messages from 
ground-based transmitters, said display system compris- 
ing: 

memory means for storing the data for a plurality of 

airport charts representative of the airports at 35 

which the aircraft may land; 
said receiver receiving information regarding flight 

number and the airport at which the aircraft is to 

land from a ground-based transmitter; 

30 



data processor means utilizing the received flight 
number and destination airport information to re- 
trieve the chart data of the airport from said mem- 
ory means and inputting the chart data to said 
video display system for display; 

said receiver also receiving information of baggage 
claims area for an arriving flight, and gate, flight 
number, and departing time for relevant departing 
flights, at the airport; 

said data processor means combining the airport 
chart data retrieved from the memory means with 
the information received from said receiver to gen- 
erate data for input to said video display system to 
display an image wherein the terminal and gate of 
the arriving flight, its baggage claim area, and rele- 
vant terminals and gates of departing flights are 
indicated with respect to the physical layout of the 
airport. 

7. The terminal and gate information system of claim 
6 wherein the information transmitted to the said re- 
ceiver propagates via a carrier band and has a format 
comprising: 

a header defined by all the characters in a first speci- 
fied portion of transmitted information; 

an end flag designating the end of an information 
transmission; and 

free text defmed by all the characters between the 
header and the end flag. . 
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